Introduction
============

The Qatar National Vision aims at transforming the country by 2030 to become an advanced society capable of sustaining its own development and providing a high standard of living for all of its people for generations to come. Major advances in economic, human and social developments continue to occur in Qatar. Important initiatives that will propel Qatar to become a fully developed nationhood, and strengthen its role in the international community are continually implemented.[@bib1] Qatar is ranked at the top of the list for health expenditure per capita among the Gulf Cooperative Council (GCC).[@bib2] It spends 1.9% of global domestic product (GDP) on health and life expectancy in Qatar is currently 78 years.[@bib3] The country\'s abundant wealth creates both previously undreamt of opportunities and formidable challenges.[@bib1] Almost 30% of Qatar\'s youth and 16% of adults are current tobacco users.[@bib4] Among adults, diabetes afflicts 12.4% of males and 11% of females while hypertension afflicts 34.4% of males and 27.6% of females. Almost 31% of adult males and 39% of adult females are obese.[@bib5] Cancer is an important public health problem in Qatar with an incidence rate among males and females of 51 and 87 cases per 100,000 population, respectively. Lung cancer was the most frequent cancer diagnosed in men and breast cancer was the most frequent in women. The incidence rate of breast cancer in Qatar was very high compared to other Middle Eastern countries.[@bib6] These health problems make it necessary for increased research in these fields.

Qatar is heavily investing in research. In 2006, Qatar National Research Fund (QNRF) was established to foster original, competitively selected research in engineering and technology, physical and life sciences, medicine, humanities, social sciences and the arts.[@bib7] Qatar has founded many research facilities and institutions for example Qatar Biomedical Research Institute (QBRI) a member of Qatar Foundation which set up several research centers (Diabetes Research Center, Cancer Research Center, Genetics Diseases Research Center, Stem Cell and Regenerative Medicine Research Center, Genomic Medicine and Systems Biology Research Center, Gene-based Therapy Research Center, Biomedical Engineering Research Center and the Qatar Biobank).[@bib8] Among the six GCC countries, Qatar is only second to Kuwait in the number of publications when normalised to population size with its relatively high output of publications.[@bib9]

The aim of this work was to analyse the past trends of biomedical and cancer publications from Qatar listed on PubMed for the years 2000--2012. These findings were then compared with the corresponding global number of publications. The findings are intended to help policymakers identify areas that need more attention to achieve the desired national research goals.

Methods
=======

On December 10--11, 2013, PubMed was searched for biomedical publications from Qatar and globally.[@bib10] In the search builder, "publication dates" between the years 2000 and 2012 were queried. This yielded the total biomedical publications worldwide. Different filters were then applied that included "Article types: clinical trial", and "Subjects: cancer". This gave the corresponding numbers of publications for the relevant section.

A new search was then performed for the word (Qatar\*) in different locations within the publication. (1) Searching in the "Affiliation" field produced the lowest number of publications which we referred to as the lowest estimate (LE). (2) Searching "Affiliation" OR "Title/Abstract" yielded a moderate number of publications; moderate estimate (ME). (3) Searching "Affiliation" OR "Title/Abstract" OR "Text Word" yielded the highest number of publications; high estimate (HE). The affiliations, titles and abstracts of all the retrieved publications were visually inspected to ensure that the search word was contained in the desired location. For the first search, the word "Qatar\*" was present in the affiliations of 100 percent of the retrieved publications. Similarly for the second search, the word "Qatar\*" was present in the affiliations or title or abstract of 100 percent of the retrieved publications. For the third search and due to the limited access to full-text, the word "Qatar\*" could not be verified in all of the publications. However, we could verify that it was present in the Medical Subject Heading (MeSH) terms of 100 percent of the retrieved publications. Titles, affiliations, abstracts and MeSH terms of the retrieved publications were reviewed.

The three search types produced Qatar\'s total number of biomedical publications (QTBP). Then, the search field "Date-Publication, 2000 to 2000 through 2012 to 2012" was used. This gave QTBP during the years 2000 through 2012. Different filters were then applied that included "Article types: clinical trial", "Species: Humans and Other Animals", and "Subjects: Cancer".

To calculate the number of publications per 1000 population, data on the Qatar population was retrieved form the Qatar Statistics Authority[@bib11] and data on the world\'s population was retrieved from The United States Census Bureau.[@bib12] For populations and publications, the annual percentage change (APC) was calculated by dividing a relevant number in one year by that of the preceding year and multiplying the output by 100. Microsoft Excel^®)^ 2010 was used for calculations and plotting of figures.

Results
=======

For different types of publications, no major difference was observed in the search results between the moderate estimate (ME) and the highest estimate (HE) of publications and both curves were found to be almost overlapping in [Figure 1](#fig1){ref-type="fig"}. The lowest estimate (LE) is clearly separated from both ME and HE, despite only a small amount. Based on the review of the retrieved publications, the moderate estimate was found to provide the best estimate of publications. Hence, it was the one used in further analyses and comparisons.

Between 2000 and 2012, the total biomedical publications (TBP) from Qatar and worldwide, increased progressively. For Qatar, the numbers of TBP increased almost 24 times with an average percentage change (APC) of 33.5% and cancer publications increased almost 13 times with an average APC of 27.7% ([Table 1](#tbl1){ref-type="table"}; [Figure 2](#fig2){ref-type="fig"}). Globally, TBP doubled during the same period with an APC of 5.6% and cancer publications doubled with an average APC of 5.8% ([Table 1](#tbl1){ref-type="table"}; [Figure 3](#fig3){ref-type="fig"}). During the same period, the population in Qatar almost tripled with an average APC of 9% while the world\'s population increased by 15% with an average APC of 1.17% ([Table 1](#tbl1){ref-type="table"}; [Figure 4](#fig4){ref-type="fig"}). For both Qatar and the rest of the world, the APC of publications exceeded the APC of the population. The average APC of Qatar TBP was 3.7 times the APC of its population and globally the same figure was 4.8 times.

The number of publications increased with time. The number of TBP in Qatar per 1000 population increased progressively from 0.02 to 0.15% with an average of 0.08%. This was lower than the corresponding figures for the rest of the world ([Table 1](#tbl1){ref-type="table"}; [Figure 5](#fig5){ref-type="fig"}). The number of cancer publications also increased from 0 to 0.02% with an average of 0.01%. Again, this was below the corresponding figures for the rest of the world ([Table 1](#tbl1){ref-type="table"}; [Figure 6](#fig6){ref-type="fig"}). Most Qatar biomedical publications were reported on humans and occasionally on animals with a human to animal ratio of approximately 12:1. Publications reporting on humans showed the same pattern of increase with time similar to the total biomedical publications.

Between the years 2000 and 2012, almost 23% of the world\'s publications focused on cancer, 5% reported on clinical trials and 1.2% reported on cancer clinical trials. For Qatar, almost 17% of publications focused on cancer, 5% reported on clinical trials and only 0.4% reported on cancer clinical trials ([Table 2](#tbl2){ref-type="table"}; [Figure 7](#fig7){ref-type="fig"}). The global data collected was found to be quite stable and that for Qatar was clearly fluctuating.

Discussion
==========

There were obvious increases in Qatar biomedical and cancer publications in PubMed. We confirmed the earlier finding by Al-Maawali and colleagues that biochemical research is notably increasing in Qatar.[@bib9] Additionally, we provided new analyses according to the type of publication and compared our findings to global figures that represent the world\'s average. However, the absolute publication numbers are still relatively small. The number of publications per 1000 population is small and lies below global figures. The contribution of research organizations and institutes e.g., QNRF and QBRI to the increased biomedical publications cannot be denied.

Cancer publications constitute about 17% of Qatar biomedical publications which is below the global average of approximately 24%. The cancer age-standardized incidence and mortality rates in Qatar are almost 60% and 68% of the world\'s figures, respectively.[@bib13] In Qatar, cancer is fourth among the top 10 mortality causes following cardiovascular diseases, road-traffic accidents and diabetes.[@bib14] To significantly reduce the burden of cancer and to strive to provide cancer care at a standard of excellence, the five-year Qatar National Cancer Strategy (NCS) was launched in 2011 with 62 recommendations falling into 9 categories including cancer research.[@bib15] In the current studies, cancer publications is markedly increased since the year 2009 and this may reflect a favorable outcome of the NCS.

Similar to the rest of the world, publication of clinical trials from Qatar represented a small proportion (5%) of the total biomedical publications. Compared to the millions of publications worldwide, clinical trials in trial registries are only a few-hundred thousand in number. For example, clinicaltrials.gov and the International Clinical Trials Registry Platform (ICTRP) contain 163,090 and 229,638 records as of March 2014 ([www. clinicaltrails.gov](http://www.clinicaltrails.gov) ICTRP). Many factors contribute to the scarcity of clinical trials e.g., time and financial demands; shortage of specialists and researchers; increasing complexity of regulations and contracts; lack of supportive infrastructure; inadequate research training; less enjoyment from participation; and data collection challenges.[@bib16] Publication of cancer clinical trials from Qatar were very few in number (∼1%). The registry of clinicaltrials.gov contains 48 trials from Qatar and 11 of them are cancer related.

Leaders in research in Qatar have set long-term plans to increase biomedical research in general and cancer research in particular. However, the absolute numbers are still small and may be lower than what is expected for the distinguished setup and facilities. Periodic assessment of the outcome of the pre-set strategies is warranted to fine-tune the strategies to yield the maximum output. Special emphasis on cancer research is needed particularly with ageing of the Qatar population and the expected increase in cancer incidence. Clinical trials also deserve special attention. More analyses that link Qatar research output to researchers, research facilities and funding is needed.
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###### 

PubMed-indexed publications and the population of Qatar and The Whole World and the corresponding annual percentage change

            Qatar (Q)   World (W)                                                                                                                   
  --------- ----------- ----------- ------- --------- ------ ------- --------- ------ ----------- ------ ----------- ----- ------ ----------- ----- ------
  2000      614         0           12      0         0.02   3       1.0       0.00   6,090,319   0      529,665     0     0.09   122,919     1.0   0.02
                                                                                                                                                    
  2001      643         4.8         32      166.7     0.05   5       66.7      0.01   6,167,064   1.25   544,385     2.8   0.09   126,771     3.1   0.02
                                                                                                                                                    
  2002      677         5.2         25       − 21.9   0.04   5       0.0       0.01   6,243,868   1.23   561,636     3.2   0.09   131,661     3.9   0.02
                                                                                                                                                    
  2003      714         5.5         36      44.0      0.05   9       80.0      0.01   6,320,371   1.22   592,052     5.4   0.09   140,168     6.5   0.02
                                                                                                                                                    
  2004      744         4.2         63      75.0      0.08   10      11.1      0.01   6,397,323   1.20   636,944     7.6   0.10   149,897     6.9   0.02
                                                                                                                                                    
  2005      906         21.8        80      26.9      0.09   15      50.0      0.02   6,474,229   1.20   698,514     9.7   0.11   162,193     8.2   0.03
                                                                                                                                                    
  2006      1,043       15.1        82      2.5       0.08   12       − 20.0   0.01   6,552,105   1.20   743,972     6.5   0.11   171,708     5.9   0.03
                                                                                                                                                    
  2007      1,218       16.8        94      14.6      0.08   15      25.0      0.01   6,630,764   1.19   781,617     5.1   0.12   182,660     6.4   0.03
                                                                                                                                                    
  2008      1,449       18.9        110     17.0      0.08   13       − 13.3   0.01   6,709,621   1.17   830,870     6.3   0.12   194,007     6.2   0.03
                                                                                                                                                    
  2009      1,639       13.1        140     27.3      0.09   26      100.0     0.02   6,788,204   1.15   870,801     4.8   0.13   203,469     4.9   0.03
                                                                                                                                                    
  2010      1,699       3.7         197     40.7      0.12   28      7.7       0.02   6,866,054   1.13   933,137     7.2   0.14   220,096     8.2   0.03
                                                                                                                                                    
  2011      1,733       2.0         213     8.1       0.12   24       − 14.3   0.01   6,943,437   1.11   1,006,230   7.8   0.14   238,107     8.2   0.03
                                                                                                                                                    
  2012      1,833       5.8         284     33.3      0.15   40      66.7      0.02   7,020,760   1.11   1,063,576   5.7   0.15   250,655     5.3   0.02
                                                                                                                                                    
  Total                             1,368                    205                                         9,793,399                2,294,311         
                                                                                                                                                    
  Average   1,137       8.99        105     33.4      0.08   15.77   27.7      0.01   6,086,080   1.09   753,338     5.6   0.11   176,486     5.8   0.03
                                                                                                                                                    

TBP: total biomedical publications; POP: total population; Q: Qatar; W: world; APC: annual percentage change; CP: cancer publications; POP x 1000: population count in thousands.

###### 

Comparison of cancer publications, clinical trial publications and cancer clinical trial publications between Qatar and The Whole World.

            Clinical trials (CT)   Cancer (C)   Cancer clinical trials (CCT)                                                                             
  --------- ---------------------- ------------ ------------------------------ ------- ---- ------- ----------- ------ ----- ------ --------- ------ --- ------
  2000      529,665                24,569       4.64                           12      1    *8.3*   122,919     23.2   3     25.0   6,155     1.16   0   0.00
                                                                                                                                                         
  2001      544,385                23,691       4.35                           32      1    *3.1*   126,771     23.3   5     15.6   5,762     1.06   1   3.13
                                                                                                                                                         
  2002      561,636                24,636       4.39                           25      0    *0*     131,661     23.4   5     20.0   6,201     1.10   0   0.00
                                                                                                                                                         
  2003      592,052                28,538       4.82                           36      0    *0*     140,168     23.7   9     25.0   7,216     1.22   0   0.00
                                                                                                                                                         
  2004      636,944                31,843       5.00                           63      4    *6.4*   149,897     23.5   10    15.9   8,020     1.26   1   1.59
                                                                                                                                                         
  2005      698,514                35,689       5.11                           80      4    *5.0*   162,193     23.2   15    18.8   9,091     1.30   0   0.00
                                                                                                                                                         
  2006      743,972                36,339       4.88                           82      5    *6.1*   171,708     23.1   12    14.6   9,428     1.27   0   0.00
                                                                                                                                                         
  2007      781,617                38,689       4.95                           94      3    *3.1*   182,660     23.4   15    16.0   10,159    1.30   0   0.00
                                                                                                                                                         
  2008      830,870                39,040       4.70                           110     6    *5.5*   194,007     23.3   13    11.8   10,207    1.23   0   0.00
                                                                                                                                                         
  2009      870,801                39,776       4.57                           140     4    *2.9*   203,469     23.4   26    18.6   10,618    1.22   0   0.00
                                                                                                                                                         
  2010      933,137                41,414       4.44                           197     12   *6.1*   220,096     23.6   28    14.2   11,159    1.20   0   0.00
                                                                                                                                                         
  2011      1,006,230              46,518       4.62                           213     15   *7.0*   238,107     23.7   24    11.3   12,361    1.23   1   0.47
                                                                                                                                                         
  2012      1,063,576              47,904       4.50                           284     15   *5.3*   250,655     23.6   40    14.1   12,959    1.22   1   0.35
                                                                                                                                                         
  Total     9,793,399              458,646                                     1,368   70           2,294,311          205          119,336          4   
                                                                                                                                                         
  Average   753,338                35,280       5                              105     5    5       176,485     23     16    17     9,180     1      0   0
                                                                                                                                                         

Q: Qatar; W: World; C: cancer; CT: clinical trials; CCT: cancer clinical trials; TB: total biomedical; %TB: percentage of total biomedical publications.
